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What will we see in this presentation?

New tuning rules

J. L. Guzmán, T. Hägglund. Tuning rules for feedforward control from measurable disturbances combined with PID control: A review. International Journal of Control, 2021. 
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J. L. Guzmán, T. Hägglund. Tuning rules for feedforward control from measurable disturbances combined with PID control: A review. International Journal of Control, 2021. 
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Residual term!

Feedback and feedforward interaction!
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There is room for 
improvment!
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Classical solutions for inversion problems in industry?

Static feedforward Non-interactive scheme
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Classical scheme Non-interactive scheme

Use the classic feedforward control scheme and tune
the feedforward compensator properly. This means that
the feedback controller C must be taken into account in
the design.

Use the non-interacting feedforward control scheme and
tune the feedforward compensator properly. The design
can be made without taking feedback controller C into
account.

J. L. Guzmán, T. Hägglund. Tuning rules for feedforward control from measurable disturbances combined with PID control: A review. International Journal of Control, 2021. 
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J. L. Guzmán, T. Hägglund. Tuning rules for feedforward control from measurable disturbances combined with PID control: A review. International Journal of Control, 2021. 

Inversion problems Tuning rule objective

• Non-realizable delay inversion.

• Right-half plane zeros.

• Integrating poles.

• Minimize IAE.

• Minimize ISE.

• Reduce overshoot.

15 different tuning rules for feedforward compensators!
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J. L. Guzmán, T. Hägglund. Tuning rules for feedforward control from measurable disturbances combined with PID control: A review. International Journal of Control, 2021. 
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J. L. Guzmán, T. Hägglund. Tuning rules for feedforward control from measurable disturbances combined with PID control: A review. International Journal of Control, 2021. 
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J. L. Guzmán, T. Hägglund. Tuning rules for feedforward control from measurable disturbances combined with PID control: A review. International Journal of Control, 2021. 
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J. L. Guzmán, T. Hägglund. Tuning rules for feedforward control from measurable disturbances combined with PID control: A review. International Journal of Control, 2021. 

Classical scheme Non-interactive scheme
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Classical scheme Non-interactive scheme

35% IAE reduction 
45% Overshoot reduction

38% IAE reduction
47% ISE reduction
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Obtaining optimal tuning values
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Comparing the rules with the optimal rule
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• The motivation for feedforward tuning rules was introduced.

• The two available feedforward control schemes were used.

• Simple tuning rules based on the process and feedback controllers' parameters
were presented for both control schemes.

• The proposed rules were compared with optimal tuning parameters.

• The effect of feedforward compensator parameters was analyzed and combined
with the selection of the feedforward control schemes.

• Performance indices for feedforward control were proposed.
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Thank you very much for your attention!


